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Introduction 
The current 1993 AASHTO Design Guide for Design of Pavement Structures uses resilient 

modulus to assign an “a” coefficient to hot mix asphalt (HMA) to determine the required thickness 
of the HMA layer for a given traffic loading and subgrade support condition.  There are several 
methods to determine the modulus of a mix for use in determining the “a” coefficient.  These 
methods include the procedure developed as a part of the Strategic Highway Research Program 
(SHRP).  The current “a” coefficients used by the Kansas Department of Transportation (KDOT) 
were developed prior to the new Superpave mixture compaction protocols of AASHTO TP 4. 
Project Objective 
 There are several methods currently being used to determine the stiffness properties of HMA, 
each with their own advantages and disadvantages.  The most common methods include direct 
measurement using cylindrical specimens and indirect measurement using either external total 
horizontal deflection or inner horizontal and vertical deflection.   
Project Description 
 The scope of this project consisted of evaluating the test data from stiffness or modulus testing 
of two KDOT mixtures using a direct method and two indirect methods.  One indirect method used 
total external horizontal deflections and the other both inner horizontal and inner vertical 
deflections. In addition, two experimental procedures were evaluated; they were a direct 
measurement procedure using a GeoGaugeTM and a pulse-velocity procedure described in ASTM C 
1383 and ASTM C 597.   
Project Results 
 The study was terminated by KDOT prior to completion of the initial test plan with the major 
reason being the emphasis being placed on complex dynamic modulus by the forthcoming 2002 
Design Guide. Therefore, some limited conclusions can be drawn from the study. The short-term 
oven aging procedure described in AASHTO TP 4 resulted in higher modulus values than reported 
in the 1993 AASHTO Design Guide for Design of Pavement Structures. The direct method gave 
similar results to the pulse-velocity procedures of ASTM C 1383 and ASTM C 597, indicating the 
potential for a simplified procedure for determining modulus of HMA. The indirect procedure of 
ASTM D 4123 gave similar results to the more complicated SHRP procedure. The SHRP 
procedure has been reported as more precise.  The coefficient of variation was similar, 21.8% for 
ASTM D 4123 compared to 24.2% for the SHRP procedure.  Evaluation of the precision of the 
test methods was outside the scope of this study. Percent compaction had a significant effect on 
modulus with low compaction, 90 and 93 percent Gmm, affecting the modulus to a higher degree 
than high compaction, 98 percent Gmm. Based on the very limited experiment, asphalt content did 
not have a significant effect on modulus. 
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